Schwarzschild first suggested that
I. The problem.
Recently, questionshave beenraised as to the compatibility of the generally accepted notion of turbulencewith the existenceof solar atmosphericstructures that exhibit laminar features. It is important to notice at the outset that such structures are not a recent theoretical discovery or prediction sincethe knowledgeof their existencegoesback to 1890 (Minnaert 1958) .To avoid unproductive epistemologicaldiscussions, we suggestto replace the term turbulence with the more general term non-linear intev, ctions (NLI), of which turbulence is a manifestation. The question can be rephrasedas: are laminar structures compatible with the NLI?
assumptionthat the relation alsoimplies the converse:
The inconsistency that has beset recent discussionsis the NLI=0 -_Laminar Structures (la)
We shall show that (la) is correct but (lb) is not: laminar structures are compatible with NLI or with the presence of turbulence understood in the most general terms. Schwarzschild(1959) was the first to proposean explanation for the observedlaminar features in the Re>>l solar atmosphere.He reasonedthat the laminar structures are due to turbulencesincethe latter enhancesthe molecular viscosity v to
where we have taken ut>>u and used the well known Richardson's law for ut (e is the rate of energy input into the system). Eq.(2a) tells us that, contrary to the molecular visco;ity which is size independent, the effective viscosity felt by a structure of size g depends on f.
Thus, the larger the structure, the larger the viscosity it feels. Recalling one of the most well established experimental facts in Re>>l flows (Tennekes and Lumley, 1972) _~U3l -'
we obtain ut~Uf which, once substituted into the Reynolds number, yields: 
It is important to realize that (6a) is also the solution of the following stochastic, Langevin-type equationfor the random velocity ui(k ) 
The equation for the Rey_,olds stresses Rij
can easily be derived from (7a) to be:
In Canuto and Dubovikov (1996a,b,c) it was shown that (Pij is the projection operator):
Eq.(7f) agrees with the general result derived by Monin and Yaglom (1971) : (Canuto et al., 1996 (Canuto et al., , 1997 (Canuto et al., , 1999 . For example, in Re>>l shear flows, the Reynolds stress spectrum predicted by the above model:
matches very closely the measured data of Saddoughi and Veravalli (1994) . The same model wasusedin an astrophysicalsetting to explain the observedReynoldsstressesat the surfaceof the sun (Canuto et al., 1994a) et al., 1994b; Canuto and Cheng, 2000) 3) within the astrophysical context, Kupka (1999) has shown that the LES convective fluxes and down/up drafts are also reproduced by non-local SOC models, 4) a list of some 80 laboratory and/or numerically computed turbulent statistics belonging to a variety of turbulent flows has been reproduced by such models Dubovikov, 1996-1999) , 5) in the case of stellar convection, the flux conservation law rt.ads
where F(_) is the flux of turbulent kinetic energy.Sincewe can write that (Deardorff, 1974 (Deardorff, , 1980 (Deardorff, , 1985 Willis and Deardorff 1976; Wyngaard and Brost. 1984; Moeng, 1984; Wyngaard, 1987; Schmidt and Schumann, 1989; Moeng and Wyngaard, 1989) . As for universality, we recall that one must distinguish three cases (Moeng and Rotunno, 1990) : 
